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OPERATIVE CHOLANGIOGRAPHY 


By THOMAS CASTBERG and EYVIND MOSEKILDE 


By now operative cholangiography has been 
known for more than 25 years, but even though 
the method becomes increasingly common, the 
value of routine cholangiography during biliary- 
tract operations is still a subject of discussion 
(4, 5). 

The purpose of the present study is to estimate 
the value of operative cholangiography when 
used in a busy surgical department with a large 
staff of surgeons; thus, thirteen different sur- 
geons performed the operations considered in 
this paper. 


CASE MATERIAL 

Operative cholangiography was introduced as 
a routine method in the Department of Surgery, 
Arhus Kommunehospital, in October 1954; during 
the next two years up to October 1956, 484 
cholangiographies were performed in 493 oper- 
ations for gall-stones on 486 patients. Of these 
patients, two had also pancreatic cancer and one 
had cancer of the gall-bladder. (During the same 
period, 16 patients were operated on for pan- 
creatic cancer and two for cancer of the gall- 
bladder without cholangiography.) The data of 
the case material appear from the following 
tables. 


Table 1. 
of patients according to age, ser and 
primary deaths. 


Distribution 





No. of 


Age, 
Men operations 


in vears Deaths 


Women Total 


60 62 
56 70 
66 91 
91 121 
67 89 
34 47 
1 6 
374 486 
17 2.4 





From the Department of Surgery L (Head: Professor 
N. Blirenkrone-Mgller) and the Department of Radiol- 
ogy (Head: Professor C. Krebs), Arhus Kommune- 
hospital, University of Ärhus, Denmark. 


The sex incidence was 3 women to 1 man as 
compared with the usual ratio of 4 women to 1 
man. The age distribution shows that many of 
the patients were relatively old; 10 per cent were 
over 70; 50 per cent were 50 vears or over. 


The choledochotomy percentage and frequency 
of common-duct stones in the various age groups 
appear from Table 2. The percentage of chole- 
dochotomy increased evenly with age, from 16 
per cent in the voungest age group to 73 per cent 
in the group of 70—79 vears, with an average of 
39 per cent, which seems high considering that 
choledochotomy should have been avoided in 
some cases by operative cholangiography; that 
this was the case is shown later. 


Table 2. 
Distribution of choledochotomies and frequency of 
stones. 





Total of patients 
with common- 
duct stones 

Per cent 


No. of patients 
with stones dem- 
onstrated by 
chalangiography 


Age. Choledochotomies 
in years n 
No. per cent 


20—29 10 163 N 
30—39 21 30 15.7 


40—49 27 29.3 15.2 
50—59 50 40.6 35 36 29 
60—69 47 51.1 22 29 
70—79 35 73 : 52 
80—89 4 66 2 66 


194 39 2 24 





Among 194 choledochotomies, stones were found 
in 120 cases. The indications for choledochotomy 
in the 74 cases in which no stones were revealed 
are shown in Table 3. 

The problem of “false stones”, i.e, filling 
defects simulating stones, will be discussed later. 

The indications for choledochotomy at re- 
operation and in cases with dilated common duct, 
pancreatic disease and stenosis are regarded as 
generally accepted. 

In some of the remaining cases choledocho- 
tomy might have been avoided, e. g., in cases with 
falsely palpated stones originating from a time 
when some of the surgeons performed chole- 
dochotomy as soon as they believed to have 
palpated stones. In view of our present confi- 
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Table 3. 
Indications for choledochotomy in cases where no 
stones were present 











EE dv nn nee nen wand ac anr el enn d 

“False stones” associated either with jaundice, 
diastasuria, dilatation of the common duct, 
eendaadse vente 17 


Eeen wdn nrden de demens an 6 
earn nme kes ne 2 
RE enne ee ee — 8 
Stenosis of the common or hepatic duct . . . . . . . 2 

Dilatation of the common duct, sometimes as- 
sociated with jaundice or diastasuria ........ 16 
en dek ensen oke ea kamen Wi 9 
Leston of the common duct .…...............ee.. 3 
Technical difficulties in making a cholangiogram 4 
Bek ne PU 





dence in cholangiography, choledochotomy would 
presumably also have been omitted in the nine 
cases with jaundice in which this operation was 
performed in spite of the absence of stones in a 
non-dilated duct system. 

The three cases of lesion of the common duct 
were minor lateral injuries of the common duct 
at the level of the entrance of the cystic duct 
produced by the dissection of the latter, which 
in one of the cases was gangrenous. The lesions 
were of the same size as an ordinary choledocho- 
tomy. 

The technical difficulties encountered in four 
cases were due to a slender or obliterated cystic 
duct making injection of contrast medium im- 
possible or to unsuccessful puncture of the com- 
mon duct, for which reason choledochotomy had 
to be done in order to obtain a cholangiogram. 
Technical difficulties may occasionally occur, 
especially when a new surgeon is to learn the 
technique, but these disappear as he becomes 
familiar with the method. 


FREQUENCY OF COMMON-DUCT STONES 
Stones were observed in the common duct, the 
hepatic duct and the branches of the latter in 24 
per cent of the operations. The frequency of 
stones in the biliary duct system increased with 
the age of the patients (Table 2) and with the 
duration of the disease (Table 4). 
Stones were present in the common bile duct 
in not less than 17 per cent of the patients who 
were operated on soon after the first attack. 


Table 4. 
Frequency of common-duct stones in relation to the 
duration of disease. 





No. of pa- 
1 r is 4 >» 
Time of operation Men Wo Total tients with Per 





related to first attack men common- cent 
duct stones 
Shortly after ....... 26 45 71 12 17 
Before 12 months …… 23 87 110 20 18.2 
2nd—sth years .... 34 128 162 38 23.5 


More than 5 years 





As emphasized by numerous authors, early 
operation is indicated by the fact that the fre- 
quency of common-duct stones increases with the 
duration of the disease, but also by the high 
frequency of such stones observed after the initial 
attack of the disease. 

The frequency of stones, as related to the 
diameter of the common duct, is shown in Table 5. 


Table 5. 
Disclosure of stones related to the diameter of the 
common duct in the cholangiograms 





Cases with 





Diameter of No. of Resi- 
common duct, opera- — nn dual 
in mm tions No. Der comt stones 
DD inenen 114 1 0.9 0 
EEEN 227 29 12.8 1 
EN nr eene 143 90 62.9 8 
Not examined .... 9 

+ kneed 493 120 24 9 





One stone was found in a normal common duct. 
In common ducts of diameters ranging from 5 to 
10 mm, stones were present in 13 per cent of the 
vases, while the largest number of stones, as 
expected, were found in distinctly dilated com- 
mon ducts. In addition, it appears that stones 
were overlooked in eight patients; in one of these, 
stones were also overlooked at the second opera- 
tion, i.e. stones were left behind in a total of 
nine operations. 


TECHNIQUE 


At the operation, the cystic duct and its entrance 
into the common duct are exposed, care being 
taken that manipulation of the duct system is 
reduced to a minimum. The cystic duct is ligated 
close to the neck. Through an incision made by a 
pointed instrument a beaded cannula is intro- 
duced into the cystic duct and fixed by a second 
ligature. After having ensured that no air is pres- 
ent in the system, at most 3 ml of 35 per cent 
Diodone is injected, and a roentgenogram is taken 
in the anteroposterior plane. The patient is then 
tilted 20 degrees to the right, and after another 
injection a second roentgenogram is taken in the 
oblique projection. During the exposure of the 
films the patient’s respiration is stopped. The 
pressure in the common duct has not been de- 
termined. If the two roentgenograms do not give 
sufficient information, supplementary exposures 
must be made at once. 

After choledochotomy and insertion of a T tube, 
the cholangiography is repeated, one or more 
times, until the surgeon is convinced that no 
stones have been left behind. 

A Dana ceiling suspension running on the same 
rails as the surgical light (Fig. 1) is used for the 
cholangiographic exposures. The tube is sup- 
plied by a Müller unit DA 1009, exposure time 
0.32 sec. 80—90 kV, 95—85 mAs, F. F. D. 100 cm. 
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Fig. 1. 
Showing the overhead tubemount. Below the tube is 
en the window through which the surgeon contacts the 
r-ray nurse. 


The cassette is placed in a specially constructed Table 6. 
aluminium cassette holder provided with a non- Cholangiographic technique. 
movable Lysholm grid placed beneath the patient Man Wamen Totst 
before the operation. Rapid developer (develop- = = — — — — — 
ing time 1 min.) is used for normally pro— Cholangiography 


portioned patients and ordinary developer (5 Through eystie duct … 99 332 431 
By puncture of common duct 4 15 19 

8 

( 





min.) for muscular and obese patients. Through T tube 24 32 
As appears from Table 6, this standard tech- By puncture of gall-bladder 


. ⸗ ⸗ Ins 2 
nique was used in the majority of the cases. Unsuccessful ...***** „ 
Contra-indicated ...........…. 2 


no Cholangiography by puncture of the common Operation in room without X-ray 
duct and through a T tube was used in the pres- equipment .... .* 
ence of an obliterated eystie duct and in re- Total .... 493 
he operations. 

p- In three cases originating from the first part cases because of pregnancy (one), cholangitis 
ne of the period cholangiography failed. Cholangio- (two) and pancreatitis (one). In two cases, 
m. graphy was considered contra-indicated in four cholangiography could not be done because the 
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operations were performed in a room in which 
no roentgen unit was available. 

In 121 cases, cholangiography was repeated 
because of filling defects of the biliary tract or 
uncertainty as to the presence of stones. 


RESULTS 


Number of common-duct stones. It appears 
from Table 2 that in 111 of a total of 120 cases, 
stones in the common duct were demonstrated 
by cholangiography, while they were revealed 
by palpation or other methods before primary 
cholangiography was performed in nine. 


Residual stones. — As appears from Table 5, 
nine stones were missed. In three cases, the stones 
were overlooked because they were obscured by 
the contrast medium in the dilated biliary system. 
In another three cases it was believed that defec- 
tive filling of the biliary tree was due to sphinc- 
teric spasms. Two stones were simply overlooked, 
and in one case it proved impossible to remove 
all the stones from the intrahepatic ducts. 

The missed stones thus represent 7.5 per cent 
of the total number of common-duct stones; as 
related to all the operations the missed stones 
represent 1.8 per cent. 


Unexpected stones. — Of the advantages of 
operative cholangiography should be mentioned, 
first, the reliable visualization of the anatomy of 
the biliary tree and the localization of stones, if 
any, before choledochotomy is performed and, 
secondly, that stones may be revealed, quite un- 
exceptedly, in the biliary ducts. In the present 
series, stones were revealed in 15 patients in 
whom neither the history nor the diameter of 
the common duct aroused any suspicion of such 
stones; exploratory choledochotomy would there- 
fore not have been performed in these cases. 


Choledochotomy avoided. — In not less than 
73 cases choledochotomy was avoided because 
operative cholangiography ruled out the presence 
of stones in the biliary ducts. Otherwise, chole- 
dochotomy would have been performed according 
to the indications set forth in Table 7. Chole- 
dochotomy was thus avoided in 16 per cent of 
the cases. 


Choledochotomy omitted in spite of question- 
able cholangiographic findings. — In five cases 
choledochotomy was not performed in spite of 
the fact that the cholangiograms showed a diame- 
ter of the common duct of 12—13 mm. In three 
of these patients, who had had jaundice (one of 
them also diastasuria), common-duct stones had 
been suspected. There was also some suspicion 
in a fourth patient who had calculi of a diameter 


of 2—3 mm in the gall-bladder, while the fifth 
patient was not suspected of having stones in the 
biliary ducts. At the operation, it was believed 
to be possible to rule out the presence of stones 
on the basis of the cholangiograms. 


Table 7. 


Choledochotomy avoided by cholangiography. 





1. Normal cholangiogram in patients in whom 
common-duct stones were suspected because of: 
Cases 
dn nes es 40 
Jaundice and diastasuria .. 10 
en nee er 16 
Clinically dilated common 
Rn En 5 


II. Diameter of common duct 11—12 mm, but ab- 
sence of stones detected in cholangiograms with 
diluted contrast medium in patients suspected of 
common-duct stones because of 

Jaundice 





73=16 per cent 





These five patients were followed up after 
periods of 18 months (one), 24 months (three) 
and 30 months (one). Four of the patients had 
been symptom-free without pain, fever, jaundice, 
acholia or choluria since the operation, whereas 
one had had colicky pain similar to that ex- 
perienced before the operation, but vet less in- 
tense without jaundice or fever. In the latter 
patient, the presence of missed stones was ruled 
out by Biligrafin studies which showed a diame- 
ter of the common duct of 12 mm without definite 
stones shadows. Accordingly, no stones are sup- 
posed to be present in these patients. However, 
we want to emphasize that in the light of our 
present experience we would now have performed 
choledochotomy in all these cases in spite of the 
absence of defects in the contrast medium in the 
cholangiograms suggestive of stones, since, as 
already mentioned, stones may be concealed by 
the contrast medium. 

In the last two cases stated in Table 7, chole- 
dochotomy was avoided despite a dilated 
common duct, since absence of stones could be 
ensured by means of diluted contrast medium; 
subsequent re-examination of the cholangiograms 
confirmed this interpretation, but only on rare 
occasions is it possible to obtain sufficiently 
homogeneous and vet so weak filling of the com- 
mon duct that one can be sure of the absence of 
stones in a dilated biliary system. 


Choledochotomy provoked by cholangiographic 
findings. — On the other hand, choledochotomy 
was performed in 12 cases due to misleading 
operative cholangiograms or was done in an 
attempt to make a cholangiogram. In these cases, 
choledochotomy would otherwise not have been 
performed, and it was superfluous since normal 
conditions were revealed. The causes were “false 
stones” (seven) and unsatisfactory exposures 
(one), while cholangiography could be accom- 
plished only through the T tube in four. 


* 


“False stones”. — “False stones” were observed 
in 26 cases, but as just mentioned, these were the 
direct cause of choledochotomy only in seven 
cases; in the remaining 19 cases choledochotomy 
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was indicated by other causes, and even if chol- 
angiography had not been performed in these 
cases, the common duct would nevertheless have 
been opened (Table 8). 


Table 8. 
“False stones” 





Number of “false stones” 
DN nn Ke * 6=7.5 per cent 


B betonnen nende ten 14=5.5 per cent 
ER inie enne —— — — 6=3.7 per cent 
Tetal ….…. DM 
Cases 
Ee 7 
handles and “Eatos shaman” „sss. ee. 14 
Diastasuria and “false stones” .............. 2 
Dilated common duct and “false stones” .….……. 2 
Small stones and “false stones” .............. 1 
Total 26 





It appears from Table 8 that the frequency of 
“false stones” decreased as the surgeons of the 
department became acquainted with the tech- 
nique of operative cholangiography. — The causes 
of “false stones” were technical faults with injec- 
tion of air in 10 cases. In three of these, chol- 
angiography was performed only once; the error 
in diagnosis would probably have been detected 
if the examination had been repeated. In another 
10 cases, repeated cholangiography revealed stop 
or large defects in the contrast medium usually 
in a dilated common duct. These were cases in 
which choledochotomy was indicated by other 
causes and in which no stones were found, but 
in which subsequent re-examination of the roent- 
genograms did not change our view that the stop 
per se indicated exploration of the common duct. 

An additional case must also be ascribed to 
faulty technique. In it, one of the hepatic ducts 
failed to fill; injection of the contrast medium 
under simultaneous compression would presum- 
ably have resulted in filling of the intrahepatic 
ducts. 

In two cases, the cholangiograms showed 
suspicious filling defects, but choledochotomy 
failed to reveal any stones. From the description 
of the operation one gains the impression that the 
stones had been pushed down into the duodenum. 

In one case, cholangiography revealed 10 small 
stones in the gall-bladder. When the removed 
gall-bladder was cut open during the operation, 
only two stones were present; cholangiography 
now revealed two small filling defects in the com- 
mon duct, for which reason it was believed that 
the stones had entered this duct, but they were 
not found at exploration. 

One filling defect was interpreted as being due 
to clotted blood, which was confirmed. Finally, 
an anatomical anomaly simulated a stone in one 
case. 


Postoperative cholangiography. — Whenever 
choledochotomy was done, a T tube was inserted, 





through which postoperative cholangiographv 
was performed, usually on the Sth-10th 
operative day. However, postoperative cholangio- 
graphy was not performed in 20 cases. The causes 
were: the T tube had slipped out before that time 
(ten); the T tube reached down into the duode- 
num (two); pancreatic cancer (one); pancreatitis 
(one); postoperative death (six), but the final 
operative cholangiography had in these cases 
shown satisfactory filling of the biliarv tract 
without any defects. 

As already mentioned, 
giography revealed residual stones in nine oper- 
ations; the remaining patients showed no stones. 


Complications. — We do 
experienced any complications of operative chol- 
angiography. A survey of the deaths and compli- 
cations occurring in the series is given in Table 9. 


post- 


postoperative cholan- 


not believe to have 


Table 9. 
Complications. 








Total Deaths 

Elevated temperature after 96 hours 

without demonstrable cause ……….….…. 26 
Infection of operative wound . . . .. 11 (1 
DE ernserskenksee * Ce 6 (3) 
4 
benen van nee ek 8 (1 
Pancreatic necrosis peritonitis (via 

ir Te 4 (4 
Pancreatic abscess . . . . .. 2 (1 
Subphrenie abscess .….…......…. 1 
Subphrenic abscess suspected 4 
Cardiac insufficiency | (1 
DO ND: ns nere tn — I 
Lateral lesion of common duct . . . 3 
Transverse lesion of common duct 1 
tanninen sns ie | 
eeen nde a a RW ee nee ed 1 
Rupture of operative wound ………. | 
ED ee ee ka | (1) 
Cholangitis suspected 5 
DE nnen ueh 9 

Total .... 93 (12) 
Fever without anv known cause, which was 


observed in 26 cases, was scarcely due to cholan- 
gitis; the patients were febrile, but the tempera- 
ture often fell Iytically within a few days; the 
cause of the fever was not detected, and jaundice 
did not develop. A few patients were studied for 
diastasuria, but revealed normal values. The pan- 
creatic abscesses and a case of pancreatie necrosis 
were present before the operation, the 
remaining necroses were produced by via falsa. 
Subphrenic abscess was observed in four cases 
and suspected in another four. Obviously, it 
cannot be excluded that cholangiographvy was a 
contributory factor in the development in these 
abscesses, but it is scarely likely. 

In the five cases which are grouped as sus- 
pected of cholangitis, a tentative diagnosis of this 
disease was also considered in the case record, 
although definite evidence in support of this 


while 
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diagnosis was revealed only in one case in which 
it was confirmed by the operation, and in which 
cholangitis was therefore not referable to chol- 
angiography. 

The three lateral lesions of the common duct 
occurred before cholangiography was done, while 
the transverse lesion occurred after a normal 
cholangiogram had been obtained; the stump 
of the cystic duct had presumably been exces- 
sively retracted and included in the ligature. 
Obviously, these technical faults cannot be pre- 
vented by cholangiography. 

DISCUSSION 

Diagnosis of stones in the biliary ducts. 
Operative cholangiography is of value princi- 
pally in the diagnosis of stones in the biliary 
ducts. The frequency of stones revealed in the 
common duct and the hepatic duct by operative 
cholangiography in large series has been found 
to be 14.3, 21.6 and 25.7 per cent (11, 22, 27). 
This frequeney is reported to be twice as high 
as that observed before the introduction of 
operative cholangiography (25) or even three 
times as high (11). A relatively high frequency 
of stones in the biliary ducts, wiz. 24 per cent, 
was also diseclosed in this series. 

Unexpected stones were revealed in 3 per cent, 
which is in agreement with the frequencies re- 
ported in some series (7, 27), while up to 10 per 
cent has been reported in others (18). In such 
cases, the value of cholangiography is bevond 
any doubt. It has also been reported that palpa- 
tion is a very unreliable method of examination; 
only in exceptional cases is it possible to feel 


stones of a diameter of less than 5 mm, even 
by palpation against a sound in the common 
duct after mobilization of the duodenum (3). 


It is of interest to note that after careful chole- 


docholithotomy stones are left behind in one- 
eighth of the cases (20, 22), which may be 
revealed by cholangiography through a T tube 


Choledochotomy should therefore always be con- 
cluded by cholangiographv, which in most cases 
ensures absence of stones; this examination may 
occasionally present technical difficulties, which 
will be discussed later. 


Choledochotomy avoided. The frequency 
of postoperative complications is presumably in- 
creased by choledochotomy (25, 26). According- 
Iv, it is of importance to avoid this interven- 
tion. As a consequence of operative cholangio- 
graphy, choledochotomy was avoided in 12 per 
cent (27) and in 14 per cent (20, 30). The 
present series showed a similar result; in cases 
with jaundice or diastasuria in relation to 
attacks of gall-stone colic and in cases with 
clinically dilated common duct, choledochotomy 
was avoided in 16 per cent. 

Anomalies. — cholangiography is 
also valuable in 


Operative 


visualizing the exact anatomy 


— 


of the biliary tract, by which the frequency of 
lesions of the common and hepatic 
considerably reduced. 

Variation in the biliary tree with entrance of 
the cystic duct into one of the branches to the 
right liver lobe may give rise to incomplete ex. 
ploration in that the left hepatic branch is not 
inspected. This variation was observed in two 
out of 185 cases by Ferris and Weber (7 
and described by T horek (29) and Norman 
(21), who did not state the frequency of its 
occurrence. In the present series it was observed 
in one case. Stricture of the hepatic duct was 
revealed by cholangiography in two cases. 


ducts is 


Stump of cystic duct. — The site of the union 
of the cystic and hepatic ducts shows consider- 
able variation. In from two-thirds to three-quar- 
ters of all cases the cystic duct joints the hepatic 
duct at an acute angle, whereas in the remaining 
one third to one — quarter of the cases it runs 
parallel with, or is twisted around, the common 
duct for a varying distance (15, 29). In the latter 
cases, a cystic-duct stump of an average length 
of 2 to 3 cm is left behind, even though the sur- 
geon believes that the ecystic duct has been 
ligated flush with the common duct (19). Ac- 
cording to the reports, such a cystic-duct stump 
may give rise to dyskinesia, sometimes because 
stones have also been left behind in the stump 
(12, 14, 19, 28). At any rate, it is of importance 
to ligate the cystic duct flush with the common 
duct, and this is best done when the course of 
the former has been revealed by cholangiography 


Technical faults. — As appears from Table 8, 
one of the greatest technical problems encoun- 
tered in the present series was “false stones”. 

In 10 cases, air had been injected into the duct 
system. It should be possible to avoid this techni- 
cal fault, which is reported to be a fairly fre- 
quent occurrence (24), if only the surgeon en- 
sures that he invariably used a fluid-filled sys 


tem. The 10 cases with stop or a large filling 
defect in the dilated common duct cannot ex 


clusively be ascribed to faulty technique; these 
cases must be considered to exceed the efficiency 
of cholangiography, and should therefore be sub- 
jected to exploratory choledochtomy. As the com- 
mon duct is dilated, this intervention is fully 
indicated; cholangiography will not ensure ab- 
sence of stones since small calculi disappear in 
the contrast medium injected (1, 7, 12, 22, 26). 

Another technical problem is encountered 
when the common duct is vigorously irrigated 
with saline. In cases with a poor passage into 
the duodenum, stones which have been left be- 
hind in the common duct may then be washed up 
into the intrahepatic ducts. We experienced this 
difficulty in three cases; thus, if this procedure 
proves necessary, attention must be focused on 
the filling of the hepatic ducts after the irrigation. 
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The filling of the left hepatic duct is poor in 
many cases, especially if the hepatic and common 
ducts are free, and the passage to the duodenum 
is unobstructed. In such cases, slight compres- 
sion of the common duct against the spinal col- 
umn by means of a sponge holder and renewed 
injection of contrast medium may result in satis- 
factory filling of the left duct. 


Difficulties in interpreting the cholongiograms. 

The greatest difficulty is encountered in the 
interpretation of the cholangiograms of markedly 
dilated biliary passages. First, it is difficult to 
obtain a uniform distribution of the contrast 
medium and, secondly, relatively large calculi 
(diameter about 10 mm) may be present without 
being visible in the cholangiogram. 

As previously stated, choledochotomy will al- 
ways be indicated in such cases. However, it 
should be noted that it may sometimes be diffi- 
cult to avoid that stones are left behind, and the 
cholangiographic examination at the end of the 
operation does not give any absolute certainty. 

Thin contrast medium and repeated exposures 
give the greatest guarantee for an unquestion- 
able evaluation. 

After choledochotomy, exploration of the bili- 
ary passages and dilatation of the papilla of 
Vater, final cholangiography was performed in 
the present series. However, in several 
irrigation with saline had shown free passages, 
while the final cholangiography showed stop or 
filling defects in the distal part of the common 
duct. It is a dissatisfactory feature that the opera- 
tion must be concluded without cholangiographic 
demonstration of influx into the duodenum, but 
as far as we know, no drug is available which 
with a merely reasonable degree of certainty is 
capable of opening the sphincter. It is claimed 
that the procedure described by Gleen (10), in 
which new exposures are taken 5, 10 and 20 
minutes after the injection, should give a good 
possibility of filling of the distal portion of the 
common duct and inflow into the duodenum, but 
our experience with this method is not sufficient 
to decide whether it is of importance in reducing 
the number of missed it has not been 
explained why the contrast medium fails to enter 
the doudenum. 


Cases, 


stones; 


Complications. Residual stones in the com- 
mon duct after biliary-tract surgery without 
operative cholangiography are reported to range 
from 2—3 per cent (2, 8, 13) to 8-25 per cent 
(6, 11, 16, 23, 28). 

The frequency of overlooked stones in the 
common duct after supposed radical removal is 
reported to be up to 20 per cent in series of 
autopsy cases (8). The figures reported show 
some variation but are largely higher than those 
found in series in which operative cholangio- 
graphy has been employed; in the latter, fre- 





quencies of 1.4 and 2.5 have been re- 
ported (22, 26). 

In the present series, stones were missed in 
nine operations, giving a frequency of 1.8 per 
cent; even though this figure is relatively low, 
this has constituted one of our greatest problems, 
but with greater experience we believe to be able 
to bring about further reduction. In four patients, 
the stones were concealed in the hepatic ducts. In 
1951, Norman (21) demonstrated that stones 
are overlooked in about 4 per cent of all cases of 
cholelithiasis, but twice as many stones are left 
behind in the hepatic ducts as in the common 
duct (22). Some of these stones cannot be re- 
moved for technical reasons, but definite diag- 
nosis of the intrahepatic stones is a prerequisite 
for radical removal or, if removal is impossible, 
for a reasonably accurate prognosis. It is there- 
fore important to obtain sufficient filling and free 
projection of the intrahepatic ducts in the final 
operative cholangiography. 

We do not believe to have seen any complica- 
tions of operative cholongiography, and our ex- 
perience within this field is in agreement with 
all other recent reports in the literature (7, 9, 
is, 17, 21, 25). 


per cent 


CONCLUSION 

Operative cholangiography is a valuable method 
of examination; its advantages are: 

1. It gives the greatest certainty for radical 
removal of the stones which it is possible to ob- 
tain at present; this is reassuring in departments 
in which operations are also performed by less 
experienced surgeons. 

2. It reveals unexpected stones in the biliarv 
tract in about 3 per cent of the cases that come 
to operation. 

3. It prevents lesion of an abnormal biliary sys- 
tem. 

4. It reduces the number of exploratory chole- 
dochotomies (by 16 per cent in the present se- 
ries). 

5. It is not attended bv any hazards. 

In order to derive benefit from operative chol- 
angiography it must be required: 

1. That a careful technique is used. In particu- 
lar, injection of air must be avoided, and it must 
be endeavoured to obtain the best possible visual- 
ization of the number and sites of the stones in 
the first cholangiogram. 

2. That close collaboration 
enced radiologist is established. 

3. That the operation is not concluded with- 
out a satisfactory filling of the common duct and 
its branches. As previously pointed out, it will 
prove impossible to obtain influx into the duo- 
denum in some cases. 

The following features may present difficulties: 

1. Filling of the left hepatic duct; this may be 
obtained by compression of the common duct. 


with an experi- 
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2. Filling of the common duct and influx into 
the duodenum after common-duct exploration. 
This has not always been possible in our hands. 

3. The interpretation of the cholangiograms in 
the presence of a common-duct diameter exceed- 
ing 10 mm; in these cases, exploratory cholc- 
dochotomy must be performed. 


SUMMARY 

Operative cholangiography has been used rou- 
tinely in 493 cases of biliary-tract surgery in 
186 patients. The technique and equipment are 
described. It is emphasized that it is important 
to use only a small amount of contrast medium. 

In nine cases, cholangiography was either not 
performed or unsuccessful. In 121 cases, opera- 
tive cholangiography had to be repeated in order 
to obtain satisfactory visualization. Of 120 cases 
with biliary stones, these were demonstrated by 
cholangiography in 111; stones were revealed 
prior to cholangiography in nine cases. The fre- 
quency of stones in the common and hepatic 
ducts (average 24 per cent) increased with the 
age of the patients and the duration of disease. 
Stones were found in two-thirds of the cases with 
definitely dilated common duct (i. e. exceeding 
10 mm in diameter), in one-eighth of the cases 
with doubtfully dilated common duct (5—10 mm) 
and only in one case with normal common duct 
(less than 5 mm). 

Stones were left behind in the common duct in 
nine cases (1.8 per cent). Unexpected stones were 
revealed in 15 cases (3 per cent). 

Owing to operative cholangiography, 
dochotomy was avoided in 73 cases (16 per cent). 
Misleading cholangiograms gave rise to un- 
neccessary choledochotomy in 12 cases (2.6 per 
cent). The total frequency of choledochotomies 
was 39 per cent. 

Filling defects in the contrast medium which 
were not due to stones (“false stones”) were 
observed in 26 cases, but only in seven of these 
cases was the choledochotomy performed directly 
referable to these observations 

Postoperative cholangiography was performed 
in all cases but 10 in which the T tube slipped 
out and in another 10 cases for other reasons, 
including six deaths. 

It is believed that operative cholangiography 
did not give rise to any complications. 

In our department choledochotomy is consid- 
ered indicated only if stones are demonstrated by 
cholangiography, or if the common duct is di- 


cholec- 


lated to more than 10 mm in diameter. 
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SURGICAL TREATMENT 


oF 


GENITAL PROLAPSE 


By P. BACH-NIELSEN and GEORG STAKEMANN 


Treatment of prolapse of the uterus has varied 
through different times, and an excellent review 
has been furnished by Weibel (30). At the 
present time modern operative technique and the 
preoperative and postoperative care at its disposal 
have turned the scales in favour of surgical treat- 
ment. A superabundance of operative methods 
have been recommended for the treatment of 
uterine prolapse, thus Crossen & Crossen 
(4) state a number of 17. Among these the so- 
called Manchester operation has been extensively 
used, and recently the vaginal hysterectomy has 
come into favour. 

About fifty vears ago Donald (6) deseribed 
the operation later frequently termed the Man- 
chester operation. As employed by Donald 
it is performed as an anterior and a posterior 
colporrhaphy, with plastic procedures on the 
perineum, parametric fixation of the uterus and 
amputation of the cervix uteri. Since then the 
designation Manchester operation has been fre- 
quently used even if the last-mentioned stage was 
not accomplished. This is not correct as the am- 
putation of the cervix is no trifling factor, hav- 
ing regard to future pregnancies. Some operators 
also (15, 26, 13) hold that amputation of the cer- 
vix lessens the danger of recurrence, while 
others (4) amputate the cervix only if diseased. 

Vaginal hysterectomy in conjunction with 
vaginal plastic procedures has in recent years 
gained increasing popularity in the treatment of 
prolapse, especially with American surgeons. The 
greatest advantage reaped from this operation is 
that it serves to prevent future malignant dis- 
case of the uterus in these patients who are likely 
to be in the “cancer age”. Some operators have 
employed vaginal hysterectomy as a routine 
method (1, 5, 7, 11, 18, 29), while others (12, 21, 
26) only remove the uterus if it is diseased, thus 
Held (12) has used vaginal hysterectomy in only 
1,5 per cent of the cases. 

The mortality rate of the two operations de- 
scribed is the same, and is reported to be as low 
as approximately 0.1 per cent (2, 19). 

The number of postoperative complications of 
the two surgical procedures are apparently the 
same. Held (13) encountered 5 major complica- 
tions in 70 vaginal hysterectomies and 9 in 195 
Manchester operations, which is in conformity 
with the frequency of complications reported by 
Edwards & Beebe (7) and Goldberger 
& Zakin (9) in vaginal hysterectomy and Man- 
chester operation. The efficiency too of the two 
From the Bispebjerg Hospital 
Gynecological Department K 
Head: August Christensen. 


surgical procedures is alike. In his material from 
the Manchester operation, Held (13) states 
95.6 per cent as successful and none failing 
completely, while the corresponding figures for 
vaginal hysterectomy were 91.1 per cent and 3.6 
per cent. 

A comparison of results is, however, difficult, 
as the criteria of poor results are different with 
different surgeons. No diversity of opinion exists 
with regard to either completely successful oper- 
ations or failures, but a not insignificant group 
with minor physical changes remains, which is 
difficult to classify. Thus Goldberger & 
Zakin (9) state that among a follow-up survey 
of 665 Manchester operations, only 7 showed re- 
currences, but 146 others suffered from minor 
complications (primarily relaxations of the va- 
ginal wall), of whom 8 had to be re-admitted for 
surgical treatment. 

Still there is an essential difference between 
recurrences after the Manchester operation and 
the vaginal hysterectomy, as the former arc 
comparatively easy to repair and the latter very 
difficult to treat. Consequently Shaw (23) and 
others (9, 20) decline the use of the vaginal 
hysterectomy in prolapse of the uterus, the more 
so, as besides actual prolapse of the vaginal top, 
an undesirable relaxation of the vaginal wall is 
often present, Danforth (5), 12.5 per cent. 

The main objection to the vaginal hysterectom y 
is that it is difficult to fix safely the vaginal top, 
and to the Manchester operation, that the uterus 
is not removed. Both of these drawbacks arc 
avoided by the Spalding-Richardson operation, 
in which by a combined laparotomy and vaginal 
operation both the fundus and the cervix uteri 
are removed, while the isthmus and supporting 
structures are being Scraping the 
endometrium out of the isthmus affords an effi- 
cient prophylaxis against future malignant 
tumors. This procedure, however, is both ex- 
tensive and intricate work and has not been 
generally adopted. Te Linde and Mast (28, 
17) report good results from this operation. 


preserved. 


Patients desiring the possibility of future child- 
bearing present a special problem with regard to 
prolapse. For these patients only few operative 
methods come into consideration. The Manchester 
operation is often employed in these cases. How- 
ever, no unanimity exists as to the amount of 
risk involved by this procedure with regard to 
later pregnancies. In the first place it is stated 
that (8, 10, 27) only one-fourth of the fertile 
women can become pregnant again following a 
Manchester operation, and that (14, 25) several 
of these pregnancies result in abortions or pre- 
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matures. 
however, is that the number of cervical dystocics 
seem to be increased as a result of this operation 
(14). Others (2, 8), however, contend that the 
risk of complications has not been increased in 
the case of Manchester operated patients. Quite an- 
other thing is that the chances of a recurrence 
of the prolapse will increase with a delivery. 
Goldberger & Zakin (9) estimate the 
chance of a recurrence to be not less than 17 per 
cent. On account of this great risk of recurrence, 
some authors (21, 28) propose, in respect to 
women who are desirous of future childbearings, 
a pessary treatment, and, if this is not practicable, 
to perform an anterior-posterior colporrhaphy 
only, perhaps in conjunction with an abdominal 
ligament-shortening procedure. 

Results of this relatively simple procedure arc 
not often seen in literature, and they are not 
especially encouraging, neither with regard to 
mortality rate nor frequency of recurrence (16, 
31). Still Held (13) reports from a series of 
295 cases no deaths and 94.1 per cent satisfactory 
results. However, the operation was accompanied 
by a parametric fixation. 

At the Gvnecological Department of the Bispe- 
bjerg Hospital, we have primarily performed an 
anterior and a posterior colporrhaphy only, in 
the treatment of genital prolapse, in conjunction 
with perineoplasty (the procedure is in this paper 
called anterior-posterior colporrhaphy in contrast 
to the Manchester operation). As we feel that 
this procedure is more widely used than one 
might believe from the literature, we think there 
is sufficient justification for submitting a report 
on our results. 


Perhaps the most serious complication, 


MATERIAL 

The Gynecological Department of the Bispe- 
bjerg Hospital was opened in 1953. During this 
vear and the vear 1954 a series of 257 patients 
were operated upon for genital prolapse. The dis- 
tribution of age is shown in Table I. 

Table 1. 
Distribution of age. 





Below 40 10 - 49 50 - 59 60 - 69 





13 82 67 48 17 





It will appear from Table II that by far the 
majority of patients had been through at least 
one pregnancy, but still there are no less than 10 
who were nulliparae. Among the deliveries 14 
were by forceps, which means that 6 per cent of 
the patients had been subjected to this procedure. 
This is remarkably lower than Held (13) who 
among his material encountered 23 per cent 


deliveries by forceps. 

The symptoms of prolapse generally develop 
many vears after the deliveries, in 40 patients 
they occurred less than one vear after last birth, 
in 9 patients within 1 


2 vears, but in 183 patients 
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Table HH. 
Number of births prior to prolapse 
and complications of delivery. 








0 í 2 s More | Delivered | Protracted 
B than 3! by forceps, delivery 
10 44 93 49 61 14 7 





more than two vears after the deliveries (in 15 
patients the relation between birth and the symp- 
toms of prolapse has not been clarified). 

Of the 257 patients 22 had had one former 
operation for prolapse, and 3 had been operated 
upon several times. In 35 patients pessary treat- 
ment had been attempted, but either this had not 
been able to keep the prolapse in place, or still 
more frequent it had caused inconvenience to 
the patient. 

The subjective complaints made by the patients 
are listed in Table III. 


Table HI. 
Complaints of patients. 





Bearing- haan Other Discharge | Vaginal 

down Pain — troubles Dysme- bleed- 
sensation in voiding norrhea ing 
199 61 124 85 31 47 





As was to be expected, the majority of patients 
complained of a bearing-down sensation. A rc- 
markably high proportion complained of symp- 
toms of voiding, 124 of incontinence and 85 of 
other troubles in connection with voiding, most 
frequently a pollakisuria, often imperious. Among 
our patients as with Held (13) 50 per cent were 
complaining of incontinence, as contrasted with 
the findings of Goldberger & Zakin (9) 
and Johnson (16), who state approximately 
25 per cent, and Shaw (22) even encountered 
this symptom in only 3 per cent, while Solo- 
mon (25) among his 62 patients does not men- 
tion any case of incontinence. 

In all of our 47 patients complaining of vaginal 
bleeding Gmetrorrhagia or postmenopausal bleed- 
ing) a curettage was done preoperatively. A car- 
cinoma of the body of the uterus was encountered 
in one woman. She was treated with abdominal, 
total hysterectomy with glandular dissection in 
conjunction with anterior-posterior wall plastic. 

An examination disclosed the lesions listed in 
Table IV. 

Disorders in patients complaining of symptoms 
indicating a prolapse have been classed as pro- 





lapse, provided we encountered a cystocele 
and/or a rectocele and/or an abnormal mova- 
Table IV. 
Objective findings prior to operation. 

Cysto- « Recto- : © 

‚4 ° Portio 5 

on eek own — Total 8 | cervi- | Elon: 
sis lelies ®, — pro- 5 citis gated 
€, S se | & | introi- k lapse = collum 
klets 4 side — 

SIsja|5), W 5 
109 111 142 33 103 47 21 1 18 29 
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bility of the cervix. In deciding the indication 
for surgery we have attached greater importance 
to the subjective complaints of the patients than 
to our objective findings, and consequently our 
material contains a group of cases, which accord- 
ing to the objective findings would have to be 








classified as mild cases. 
The operations performed will appear from 
Table V. 
Table V. 
Operations performed. 
Anterior Posterior n= Af Man- A nd 
wall plastic wall plastie van plastic chester tomy 
1 4 174 60 18 





As recommended by Sjöstedt (23) all 
patients above 40 years of age have received 
> mg of stilboestrol daily for 10 days at so early 
a time as possible prior to the operation. The 
operative principle of our department has been 
to perform an anterior-posterior colporrhaphy 
only, the latter always in conjunction with per- 
ineoplasty. In the anterior wall plastic the forc- 
most vaginal wall is opened and anv pos- 
sible cystocele reduced, a resection is made of 
the vaginal mucous membrane, but no fixation 
is made of the parametric tissue. In the posterior 
wall plastic a resection is made of the vaginal 
mucous membrane, the levator ani muscles are 
dissected free and a very careful suture is made, 
so that postoperatively the vagina will just admit 
two fingers. In the Manchester operation, besides 
parametric fixation, we always perform an ampu- 
tation of cervix uteri. This procedure has more 
particularly been adopted in case of cervicitis or 
elongated cervix. Vaginal hysterectomy has been 
performed after the method of Counseller 
(3), but has rarely been used. The indication has 
been coexisting pathological conditions of the 
uterus or total prolapse in elder patients with 
small uteri. 

We have postoperatively placed a catheter à 
demeure in the urinary bladder for a period of 
five days. The patient has been allowed out of 
bed on the day immediately following the opera- 
tion. In those cases in which the patients com- 
plained of anv essential incontinence, Kellv- 
sutures have been used. This has happened in 
90 of the cases performed with anterior-posterior 
colporrhaphy, in 5 Manchester operated cases 
and in 1 vaginal hysterectomy. 

The postoperative complications are set out in 
Table VI. 

One patient has died as the result of the opera- 
tion. She had had an anterior-posterior colpor- 
rhaphy in conjunction with a transabdominal 
plastice on the sacro-uterine ligument on account 
of an enterocele. The postoperative course was at 
first uneventful, but one month after the opera- 
tion the patient was re-admitted with a severe 
intestinal obstruction. The cause proved to be a 
partial rupture of the plastic on the sacro-uterine 


Table VI. 
Postoperative complications. 








Ant. and Vaginal 
post. Col- Manchester hysterec- 
porrhaphy tomy 
Unknown temp. 
above 38° for 5 days 4 1 1 
Thrombophlebitis .…… 6 2 1 
Pulmonary embolus. 2 | 1 
Other pulmonary 
complications .…………. 0 | 0 
Urinary retention …….… 14 2 0 
Intestinal obstruction | 0 0 
Lesion to the ureters | 0 0 
Other complications. 4 4 0 





ligument where an intestinal loop had become 
wedged. The loop was resected but the patient 
died 3 days later. 

One patient had been operated upon with 
anterior-posterior colporrhaphy; she developed 
anuria after the operation and was reoperated 
twentvy-four hours later; the cause proved to be 
due to a tving-up of both the ureters. The damag- 
ing sutures were removed, and the further course 
was uncomplicated. A later urography showed 
normal function of both kidneys. 

Of the remaining complications, none were of 
a serious nature and only vaginal packing was 
necessary in the 8 cases of vaginal bleeding. In 
16 or 6.7 per cent of the anterior-posterior col- 
porrhaphy cases plus the Manchester operation 
cases, the catheter had to be replaced on account 
of urinary retention. This figure is a little higher 
than that of Held’s (13), who states 3.7 per cent 
under comparable conditions. 


FOLLOW-UP 
During the autumn of 1956 all operated patients 
were asked to come up for a follow-up examin- 
ation. Of these, 219 or 85 per cent complied with 
the request; seven had died in the meantime. All 
the 219 patients have been personally interrogated 
and examined by the authors. 
The 219 patients were operated upon as stated 
in Table VII. 
Table VII. 
Operations performed on 219 after-exramined patients. 





Ant. and Vaginal 
post. Col- Manchester hysterec- 
porrhaphy tomy 
NN enden en 1501) 54 15 
Simultaneous 
Kelly-sutures ……………. 722) 4 1 





1) 4 only posterior plastic, 3 simultaneous abdominal 
hysterectomy, 4 simultaneous uterine ventrosus- 
pension after the method of Baldy-Webster. 

2) 1 simultaneous uterine ventrosuspension after the 
method of Baldy-Webster, 1 simultaneous oophor- 
ectomy. 


patients stated that they had 
from the urogenital 


Afterwards 151 


been without symptoms 


system. Among the 99 patients who had been 
treated with anterior-posterior colporrhaphy, one 
had in the meantime been operated upon else- 
prolapse 


where for a recurrence of the with 
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enterocele. Seven had been re-operated one or 
more times for incontinence, a symptom from 
which they had all been suffering prior to our 
operation. One patient had a subtotal abdominal 
hysterectomy performed on account of dys- 
pareunia, and one patient had had a total 
abdominal hysterectomy on account of a uterine 
fibroma. 

As to the physical examination of these 151 
cases, perfectly normal conditions were not al- 
ways ascertained, in spite of the lack of subjective 
symptoms. Results are stated in Table VIII. 

Table VII. 
Objective findings in patients without 
complaints. 





Ant. and Vaginal 

post. Col- Manchester hysterec- 

porrhaphy tomy 
Normal conditions … 80 ° 32 aans: ilk 
Small cystocele …………. 7 4 2 
Large cystocele .... 0 0 1 
Small rectocele …. 5 1 0 
Large rectocele ..... 0 2 0 
Portio down to 
aen 6 3 l 
Uterus partly outside 0 0 0 
Total prolapse … . .. 0 0 0 
Baterocele …….…...... 2 0 0 
Collum pathological. 2 0 0 

In total. 99 42 10 





By far the greater number of these changes arc 
insignificant. In the two cases in which the cervix 
showed any changes, one was a cervicitis, the 
other an elongated cervix. As poor results must 
be classified the one patient who was reoperated, 
the two patients with a large rectocele following 
the Manchester operation, and the one patient 
with a large cystocele following vaginal hysterec- 
tomy; in total 4 cases, though, without any sub- 
jective complaints. We especially wish to stress 
that at the after-examination of the 219 patients 
we encountered only the above-mentioned one 
case of elongated cervix, which caused no incon- 
veniences. 

Sixtv-eight patients suffered from one or more 
subjective complaints; these are stated in Table 
IX. It will be seen that by far the majority of 
these complaints were concerned with urologic 
disturbances most often existing also previous to 
operation. 

Table IX. 

Postoperative complaints (in total 68 patients). 

Figures in parentheses indicate patients suffering 

from similar preoperative complaints. 





Ant. and Vaginal 
post. Col- Manchester hysterec- 
porrhaphy tomy 
Bearing-down 
sensation 7 0 2 
PRN oases » | | 
Incontinence * 24 (21) 4 (4) 1 (0) 
Other troubles in 
voiding .……...……. 25 (19) 6 (5) 3 (0) 
Discharge 
dysmenorrhea ……………. í —1 0 
In total... 51 12 5 





— — 


The results of the physical examination of the 
68 patients are stated in Table X. 


Table X. 
Objective findings in patients suffering from 
postoperative complaints. 











Ant. and Vaginal 

post. Col- Manchester hysterec- 

porrhaphy tomy 
Normal conditions ..… 32 7 2 
Small cystocele 7 3 1 
Large cystocele...... 1 1 1 
Small rectocele .. ... 7 1 0 
Large rectocele...... 1 0 0 
Portio down 
to introitus .…....... 0 0 1 
Uterus partly outside 2 (ij 0 
Total prolapse .. .... 0 0 | 
Enterocele .……....…. 0 0 0 
Collum pathological. 0 0 0 

In total... 51 12 6 





In these patients too there is a plain incon- 
sistence between the subjective complaints and 
the objective findings. This report clearly indi- 
cates how little importance can be attached to 
a follow-up study based solely on a questionnaire, 
a manner of proceeding unfortunately often met 
with in literature. It is difficult in our group of 
68 cases to decide which cases should be classed 
as poor results, but if solely the cases with major 
changes are included, the following cases must be 
ranged as poor results. Four cases following an- 
terior-posterior colporrhaphy (one patient suf- 
fered a recurrence after a delivery), one case 
following the Manchester operation, and 2 cases 
following vaginal hysterectomy. Besides we must 
include 3 patients reoperated elsewhere for pro- 
lapse. All three still complain of a bearing down 
sensation, but in two of them there are no objec- 
tive changes and the third patient has only a 
small rectocele. Accordinglv, of these 68 patients, 
ten must be classified as poor results. To this figure 
must be added 5 patients reoperated for incon- 
tinence; they still remain incontinent and were 
incontinent previous to our operation. 

Among the whole material of 219 patients sub- 
jected to an after-examination, results were poor 
in 14 patients or 6.4 per cent. The figures of the 
different operative methods are: Anterior-posteri- 
or colporrhaphy: 8 out of 150 (5 per cent); the 
Manchester operation: 3 out of 54 (5 per cent); 
and vaginal hysterectomy: 3 among 15 (20 per 
cent). 

As an untoward effect of the operation it must 
be mentioned that 7 patients had experienced 
difficulty in coitus owing to a vaginal stricture: 
4 of them had been effectively treated with va- 
ginal dilatation with a small vaginal plastic, and 
the last two did not wish any treatment, as sexual 
intercourse had come to an end. 


DISCUSSION 


As previously mentioned in this paper, this de- 
partment employs, as a major principle, an an- 
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terior-posterior colporrhaphy only in conjunction 
with perineoplasty in the surgical treatment of 
genital prolapse. In our opinion the main objects 
of the operation are: 1) to effect a vaginal nar- 
rowing, 2) a reduction of any possible cystocele 
in order that the postoperative scar tissue may fix 
the uterus, and 3) to ensure a narrowing of the 
levator slit simultaneously with adequate rein- 
forcement of the perineum. We think that our 
conception is justified by results, even if the 
follow-up patients have been examined so shortly 
after the operation as 2—3 years. The two groups 
treated by anterior-posterior colporrhaphy and 
Manchester method respectively, are on the whole 
equally severe cases. The results were classed as 
objectively good in 75 per cent (112 out of 150) 
and 77 per cent (49 out of 54) of the cases, 
respectively, and objectively poor in 5 per cent 
of both groups. Held (13) reports 4.2 per cent 
poor results and 94.1 per cent perfectly good 
results from an anterior-posterior colporrhaphy 
in conjunction with — as contrasted from our 
procedure — a parametric fixation. Adopting the 
Manchester operative method Held states 95.6 
per cent perfectly good results and no poor ones 
(among 158). His results are somewhat better 
than ours; this applies especially to the perfectly 
good results, but perhaps it is due to a greater 
stringency of our objective criterions. Our results 
are in conformity with a report published by 
Phaneuf (20) that in the treatment of prolapse 
a frequency of recurrence of 8—10 per cent must 
be anticipated, and that 5 per cent is the best 
result obtainable. Of our patients, 68 complained 
postoperatively of inconveniences similar to those 
existing prior to the operation, particularly 
urological complaints. Many women are psychic 
labile during the menopausal vears, and it seems 
safe to presume that many of the complaints made 
by our 68 patients have been psychogenic, which 
is in harmony with the objective finding of per- 
fectly normal conditions in 41 of the patients 
followed up. We feel that in our operative indica- 
tions so far we have paid too much attention to 
the subjective complaints of the patients and 
treated the latter even when the objective find- 
ings were but small, as we have attributed such 
complaints to these objective findings, which 
surelv has not always been the case. 

Being of the opinion that the results achieved 
by us in anterior-posterior colporrhaphy pro- 
cedure equal those of the Manchester operative 
method, we intend in future to proceed with the 
former method as standard method. 

The rate of mortality and the morbidity is the 
same whichever of the two surgical procedures 
is adopted, but in principle we think it correct to 
adopt the more simple method of the two, and 
especially in those cases in which the patient is 
desirous of future childbearings. 

With regard to the treatment of prolapse with 
vaginal hysterectomy, we incline to the view 


expressed by several authors (13, 21, 26): that 
vaginal hysterectomy ought not to be the standard 
method of treatment, but should only be adopted 
in case of coexisting pathology of the uterus. Our 
material of this operation is not comprehensive, 
but there are three cases with a poor result, and 
of these, two were suffering from prolapse of the 
vaginal top, a condition which is by experience 
very difficult to treat. 


SUMMARY 


The authors report a series of 257 patients 
surgically treated for genital prolapse. Two 


hundred and nineteen patients were re-examined 
2—3 vears after the operation, of these I) 150 had 
been treated with anterior-posterior colporrhaphy 
only, II) 54 with the Manchester operation, and 
HI) 15 with vaginal hysterectomy + vaginal 
plastic. The result showed a 5 per cent recurrence 
in Groups I and II, but 20 per cent in Group HI. 
The conclusion drawn is that anterior-posterior 
colporrhaphy, in conjunction with perineoplastyv, 
and the Manchester operation must be considered 
equally good, whereas vaginal 
not an expedient operative method in the treat- 
ment of genital prolapse. 


hysterectomy is 
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CHOLINERGIC CRISES IN 


THE TREATMENT 


OF MYASTHENIA GRAVIS 


By ERIK SKINHOJ and HELGE PETERSEN 


In 1949 Grob established the concept of 
cholinergic crises as the syndrome of overdosage 
with anti-cholinesterases. According to Gro b, 
the syndrome is characterized by the following 
components: 

(1) Muscarinic symptoms: Anorexia, salivation, 
nausea, sweating, laecrimation, blurred vision, 
miosis, abdominal cramps, diarrhoea, tenes- 
mus, urinary frequency, excess bronchial 
secretion, dyspnoea, substernal pressure, pul- 
monary oedema, incontinence of bowel and 
bladder. 

(2) Nicotinie svmptoms: Muscle fasciculations, 
“thick tongue”, slurred speech, dysphagia, 
muscle cramps, generalized muscle spasms 
and weakness. 

(3) Central nervous system symptoms: Restless- 
ness, anxietv, giddiness, vertigo, headache, 
confusion, stupor, coma, convulsions. 

In this variegated syndrome the pareses are 
especially of interest, as they presumablv reflect 
the fact that is well known in neurophysiology 
that an accumulation of acetylcholine through 
persistent depolarization blocks the neuromuscu- 
lar transmission, as will also happen in the ab- 
sence of acetylcholine owing to failing depolari- 
zation. We therefore consider it somewhat com- 
monplace just to speak of “nicotinic symptoms”. 

Later on Tether especially has studied this 
problem and, among other things, he maintains, 
“It is possible that many patients previously 
thought to be in a crisis due to drug resistance 
were actually in cholinergic crisis”. Tether, 
like Se h wab, attaches importance to the mus- 
carinic symptoms as a warning that patients 
are on their wav to a cholinergic crisis, and 
warns against atropine, as this may camouflage 
the muscarinic symptoms. 

This question is of fundamental importance in 
the treatment of severe cases of myasthenia gra- 
vis. Since for four months we had in this depart- 
ment a patient with myasthenia gravis under 
treatment in a respirator, we took the opportunity 
of a sytematic investigation of the effect of 
mestinon and svnstigmin in verv large doses. 

The patient was a man. aged 55. The clinical 
picture and subsequent autopsy findings were 


From the Department of Neurology, Kommunehospi- 
talet, Copenhagen, (Head: 7. Fog), and the Depart- 


ment of Anaesthesiology, Kommunehospitalet, Copen- 
hagen, (Head: B. Ibsen). 


typical, and will not be mentioned here. During 
the course of the disease a thymoma was removed, 
though without influencing the patients condi- 
tion. 

It may be mentioned that the patient’s scetyl- 
choline sensitiveness in intra-arterial injection 
according to Buchthal and Engbeaeek’s me- 
thod was very low throughout the course of the 
disease: about 1600 microgrammes. 


TECHNIQUE 

With our technique of registration, the respira- 
tor was disconnected for a couple of minutes at a 
time while the patient breathed spontaneously 
through a cuffed rubber tube in the spirograph. 
This affords an impression of the function of a 
large muscle mass during a physiological move- 
ment. It appeared that vital capacity and maximal 
breathing were equally well suited for registra- 
tion. 

Necessary conditions for this technique arc 
first that the patient is well trained and feels 
quite confident during the experiment, secondly 
that the air passages can be kept free, and, thirdly, 
that the spontaneous respiration during the ex- 
periment does not lead to any great variations in 
the content of CO» in the blood or in the arterial 
oxygen saturation. 


Erperiments with the effect of synstigmin and 
mestinon administered in fractionated doses, and 
the influence of the atropine-effect on this. 

Intravenous injection of svnstigmin and mesti- 
non produces maximal effect in from 5 to 8 min- 
utes. With synstigmin the maximal effect persists 
for about 2 hours after doses about the smallest 
which produces the maximal obtainable effect, 
and the same applies to mestinon; but whereas 
the effect of svnstigmin after intravenous injec- 
tion has subsided in about 4 hours, that of mesti- 
non can still be demonstrated after 6 hours. 

Within the period where maximal effect still 
persisted we found a purely additive effect of 
fractionated doses, and also of svnstigmin plus 
mestinon. But with the combined treatment we 
were unable to obtain a better effect than that 
produced by each preparation in sufficient doses, 
nor did the side-effects of combined treatment 
become less pronounced than those seen when 
mestinon alone was administered. 
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When atropine and anti-cholinesterases were 
given simultaneously, we were able to neutralize 
the muscarine effect completely by means of a 
suitable proportion between the doses without 
influencing the antimyasthenic effect; even very 
large doses of atropine did not inhibit the anti- 
myasthenic effect of the anti-cholinesterases. 


Investigations on the blocking effect of large doses 
of anti-cholinesterases. 

These experiments can be summarized by Figs. 
land 2, which show and example of the effect 
of 200 mg of mestinon administered fractionated 
intravenously in 90 minutes with a total dose of 
10.5 mg of atropine. 

The curve shows that the maximal effect was 
reached at about 20 mg, but only with a dose 2 or 
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The effect of mestinon upon the vital capacity. 
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The first part of the curve in Fig. 1 in detail. 


3 times higher did the bloeking effect gradually 
come into evidence. With a dose of 200 mg the 
inhibition was pronounced, though not complete. 

When mestinon was then discontinued, a sec- 
ondary rise appeared, so that the effect again 
became maximal 2 hours later. 

In the svnstigmin experiments the maximal 
effect was obtained with 3 mg; the bloeking effect 
commenced at doses from 10 to 12 mg, a pro- 
nounced bloek was seen at 25 mg with a secondarv 
rise after discontinuance, and maximal effect after 
5 quarters of an hour. 

These experiments show unambiguously that 
it is possible with very large doses of anti-cholin- 
esterases clinically to reproduce the block of the 
neuromuscular transmission demonstrated in 
neurophysiological experiments. 


On the use of atropine and the clinical evidence 
of cholinergic crisis. 

Repeated experiments showed that the mus- 
carinic side-effects, especially the bronchial se- 
cretion and the increased peristalsis, became so 
pronounced without simultaneous administration 
of atropine that the use of anti-cholinesterases in 
doses producing maximal antimvasthenie effect 
became impossible. 

This also implies that the muscarinic symptoms 
cannot be considered sufficient criteria of immi- 
nent neuromuscular block owing to overdosage. 

With regard to the reactions of the pupils, 
which were considered of special importance in 
showing whether a patient had received too high 
or too low doses, it appeared in our case that 
extreme miosis was seen long before maximal 
antimvasthenic effect of the anti-cholinesterases 
was obtained, and further that this miosis re- 
mained uninfluenced bv the doses of atropine 
which were sufficient to neutralize the side- 
effects on intestine and bronchial secretion. 

Finally, it may be mentioned that the psychic 
response to these enormous doses was only a very 
transient psychomotor unrest with a feature of 
anxiety, and it is our impression that psvchic 
disturbances and disturbances of consciousness 
should be attributed to cholinergic crisis with 
great caution unless the chemistry of the respira- 
tion and the blood has been fully elucidated. 


SUMMARY 

Using a spirograph technique, we have examined 
in a tracheotomized patient with myasthenia 
gravis with a cuffed rubber tube the effect of in- 
creasing doses of anti-cholinesterases. Onlv with 
verv large doses, i. e. from 2 to 3 times the doses 
producing maximal effect, does the blocking 
effect on the neuromuscular transmission become 
manifest. 

Atropine did not influence the antimvasthenie 
effect of the anti-cholinesterases. When atropine 
is not administered, the side-effects of the anti- 
cholinesterases will render impossible the use of 
such doses as produce the maximal antimvasthenie 
effect. 

Muscarinic symptoms and psychic side-effects 
proved to be insufficient criteria for imminent 
cholinergic crises in the sense of neuromuscular 
bloek owing to overdosage. 
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BILATERAL POLYCYSTIC 


DISEASE OF THE KIDNEYS 


A FOLLOW-UP OF 284 PATIENTS AND THEIR FAMILIES 


By 0. Z. DALGAARD 


In this report, material will be briefly pre- 
sented which has been gone into in greater detail 
in a monograph. 

The purpose of the work is to extend our 
knowledge of the inheritance and clinical picture 
in bilateral polycystic disease of the kidneys, and 
investigate how the knowledge gained may be 
made use of, partly by the treatment of the 
patients suffering from the partly bv 
cugenic intervention. 

The scope of the work is limited to macroscop- 
ically tvpical, bilateral polycystic disease of the 
kidneys in adults, infants and children. Polycys- 
tic kidneys are defined as kidneys in which the 
tissue is encroached on bv a large number of 
closely packed cysts. It is by far the most im- 
portant of the cystic diseases of the kidney. 

As no estimate of the incidence of the malfor- 
mation in a population has been carried out, this 
question, which is important both from a medico- 
statistical and genetic point of view, will be taken 
up first. 

From records of autopsies, the incidence of 
polveystie kidneys in adults is found to be 143: 
98,000 (1:773); this is in good agreement with 
the reports in the literature. 

The incidence of the malformation in the pop- 
ulation is estimated by comparing the hospital 
statistics (242 propositi) with the corresponding 
population, classified according to age and sex, 
for the periods 192034 and 193553. The in- 
cidence from 5-vear group to 5-vear group is then 
estimated, and bv addition R‚ is obtained, expres- 
sing the risk of having polyeystie kidneys diag- 
nosed up to the age of x. By the age of 30, the 
incidence has reached that level which it main- 
tains thereafter during the vears. No significant 
sex-difference has been found. The actual risk of 
having polycystic kidnevys bv 80 vears of age is 
estimated as being hardly 1 thousand. The 
estimate is a minimum figure, and must only be 
regarded as a first approximation. The figures for 
the risk for the period 192034 are found to be 
considerably lower. The most important reason 
for this is presumably the steadily improved diag- 
nostic aids. 

On autopsy, the incidence of polyceystie kidneys 
in the newborn is found to be 24:10,734 (2.2 per 
thousand). These 24 cases of polycystic kidneys 


disease, 


per 
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and Radiological Dept. (Head: Prof. Flemming Nor- 
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were found in 147,046 births (0.16 per thousand), 

The malformation appears so infrequently in 
children that it must be considered as a curiosity. 

There is general agreement that a hereditary 
factor must be the most significant ctiological in- 
fluence, but nothing certain is known as to the 
pathogenesis. It has been known since shortly 
after the turn of the century that in some families 
polycystic kidneys in edults shows a regular 
dominant pattern of inheritance, but whether this 
is the rule or the exception is not known. 

During the preparation of this material a short 
report appeared on the mode of inheritance of 
polveystie kidneys in adults: Arrigoniet als 
(1954), in which the conclusion, on a statistical 
basis, is that the gene in dominant monomer 
polycystic kidneys in adults has probably a vary- 
ing or failing penetrance. 

As the working out of the laws governing the 
transmission of the genetic pattern is of great 
practical importance, an attempt is made to solve 
the question as to how completely the gene breaks 
through, and thereby to make the empirical genet- 
ic prognosis, i.e. a prediction as to how great is 
the risk of polycystic kidnevs appearing in the 
family members of a patient with polveystie kid- 
neys. 

The opportunity has been available to investi- 
gate several other more special and topical genet- 
ic problems, partly problems where our know- 
ledge is uncertain or there is no concensus of 
opinion (anticipation, genetic relation to other 
malformations), partly questions on which noth- 
ing has been known (symmetry, familial charac- 
teristics, mutation rate, linkage relationship). 

Our knowledge of the mode of inheritance of 
congenital polycystic kidneys is based on multiple 
clinical histories (approximately 20), and the 
mode of inheritance is claimed to be recessive. 


COLLECTION OF MATERIAL 

As widely representative a material as possible 
was ascertained from 6 sources. This material 
consisted of 242 adults with bilateral polycystic 
kidneys from the hospitals of Greater Copenhagen 
during the period 1920—1953. The aim was to 
examine at first-hand the living propositi and all 
their closer living family members in Denmark 
(siblings, children, parents, siblings of parents 
and the grandparents). 

The investigation covered clinical history, phys- 
ical examination, blood pressure, urine examina- 
tion, kidney function tests (serum creatinine, 
blood urea and haemoglobin per cent) and intra- 
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venous urography. In the case of the deceased, the 
aim was to trace the death certificate and possible 
hospital records in all cases. 

If one assesses the relative importance of the 
two requirements, 1) representativeness of the 
material, 2) genetic homogenity of the malforma- 
tion, the attempt to satisfy the latter requirement 
is the more important of the two. 

The material comprised: 242 propositi, 108 
family members with confirmed bilateral polv- 
cystic kidneys, 52 family members with the diag- 
nosis: suspected polycystic kidneys, 790 living 
“healthy” males and females, who were practical- 
ly all examined by the author at first-hand, as well 
as 844 deceased “healthy” males and females with 
information from death certificates, hospital or 
own physician. 

211 of the nearest family members agreed to 
have intravenous urography carried out: 27 of 
them had polycystic kidneys, 19 cases were diag- 
nosed as: suspected polycystic kidneys. In a few 
cases one or more symptoms of renal disease were 
found, without, however, justifying the diagnosis 
of polycystic kidneys, as these symptoms were 
not pathognomonic for the malformation. 

The material is divided into 5 groups for ease 
of survey: 6 families with polycystic kidneys in 
a direct line for 3 generations, 47 families with 
polveystie kidneys in a direct line but skipping 
a generation, 34 families with polveystie kidneys 
in the lateral branches, 80 isolated propositi cases, 
52 cases with the diagnosis: suspected polycystic 
kidneys. 


Clinical analysis of 350 cases of polyeystie dis- 
ease of the kidneys in adults. 

Before the genetic problems could be solved, it 
was necessary to have an intimate knowledge of 
the clinical picture of polycystic kidneys, as it is 
only possible to draw a conclusion as to the geno- 
tvpe on the basis of the phenotype. 

Polyeystie kidneys in adults is homochronous, 
ie, the abnormality usually first gives symptoms 
or signs after the age of 30-40, and then pro- 
gresses mercilessly with greater or lesser speed. 
The genetically determined disease process is 
latent for many vears and then appears in a kid- 
ney tissue which has apparently developed and 
functioned normally. It must be stressed that it is 
impossible to decide in advance whether a single 
phenotypic characteristic is the final stage of a 
development or merely the preliminary stage of a 
later development; thus, by examining for example 
an extirpated kidney, it is not possible to obtain 
any information as to the anatomy of the kidney 
before the disease developed. 

As the author was so fortunate as to be able to 
carry through an almost complete follow-up, both 
by a first-hand follow-up of a large, more or less 
representative group of patients with polycystic 
kidneys, often many vears after their first admis- 
sion to hospital, and by the collection of all their 


hospital records as far as was possible, the pro- 
gress of the malformation could be established in 
the form of detailed “instantaneous pictures”. By 
analysing these statistically, a rather unique op- 
portunity was acquired to complete our know- 
ledge by more exact and numerical information. 

The diagnosis was verified bv autopsy in 173 
cases, bv operation in 82 cases, bv urographvy in 
80 cases, and clinically in 15 cases. 

In all, 188 patients had urographvy or 
graphy carried out, and of these it was impossible 
to make a diagnosis in 40 cases, either because of 
lacking excretion or because the picture produced 
was atypical. By means of the latest methods of 
X-ray investigation (nephrography, nephrotomo- 
graphy), where the renal parenchyma itself can 
be demonstrated, the diagnosis can presumably be 
made earlier than with pvelography. 

The sex distribution was 193 females and 157 
males. The average age on diagnosis was 47.2 
vears, 1 vear earlier for the females than for the 
males, and varying from 16 years to 85 vears. 
The average age at onset of the disease was 40.7 
vears, 1.7 vears earlier for the females than for 
the males, and varying from 8 to 77 vears. 

Result of the follow-up: The period of observa- 
tion from the date of diagnosis was much longer 
than with previous investigations, varving from 
0-34 vears. The average age on death was 51.5 
vears, identical for males and females, and varv- 
ing between 25 and 85 vears. 45 per cent died 
before the 50th vear, 22 per eent after the 60th 
vear. Of the 254, 59 per cent died of uraemia, 13 
per cent of cerebral haemorrhage, 6 per cent of 
heart disease, and 22 per cent from other causes. 
Autopsy was performed on 173, and in 157 cases 
it was reported that both kidneys were enlarged. 

96 living patients (53 females and 43 males) 
were questioned, and 84 of these were examined 
by the author at first-hand, as mentioned previous- 
Iy. The average age was 45.7 vears, and thus less 
than in the case of the deceased, due to the fact 
that almost a third were diagnosed by the author 
himself when they were at a voung age. 

Symptoms and signs: Pain and vague abdominal 
symptoms were very frequent and were the 
earliest symptoms. 208 (59 per cent) had these 
symptoms: 70 per cent of the living, 56 per cent 
of the deceased. It is demonstrated that they oc- 
curred with a significantly greater frequenev in 
females (69 per cent) than in males (48 per cent). 

Renal colic pain and possible passage of renal 
calculi occurred now and again, and commenced 
with more or less uniform distribution through- 
out the course of the disease. In all, 64 (18 per 
cent) had the symptom: 27 per cent of the living, 
15 per cent of the deceased. It is demonstrated 
that it occurred with a significantly greater frc- 
quency in males (24 per cent) than in females 
(14 per cent). 

Haematuria occurred frequently, and 
menced practically halfway through the course 


pyelo- 


com- 
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of the disease. In all, 158 (45 per cent) had 
haematuria: 47 per cent of the living, 44 per cent 
of the deceased. The symptom occurred with 
equal frequeney in females (43 per cent) and in 
males (48 per cent). 

Cardio-vascular symptoms, including hyper- 
tension, occurred frequently, and began late in 
the course of the disease, but there is no check 
over whether they are more common than in the 
corresponding age group in the population. 162 
(46 per cent) had the symptoms: 44 per cent of 
the living, 47 per cent of the deceased. They 
occurred equally frequently in females (47 per 
cent) and in males (46 per cent). Oedema oc- 
curred only rarely (in 28 persons). 

Uraemia occurred frequently in the final stage 
of the disease. 154 (44 per cent) had uraemia: 
6 per cent of the living, 58 per cent of the de- 
ceased. It is demonstrated that uraemia occurred 
with significantly greater frequency in females 
(51 per cent) than in males (35 per cent). 

Palpable kidney tumours occurred very frc- 
quently, but first started halfway through the dis- 
case. The sign was fourd in 213 (61 per cent), 
both kidneys could be palpated in 136, while 
only the one kidney could be palpated in 77 cases, 
in 27 of these the right kidney. The sign was 
present in 64 per cent of the living, in 60 per cent 
of the deceased. It is demonstrated that the sign 
occurred with significantly greater frequency in 
females (73 per cent) than in males (46 per cent). 
This is possibly due to the fact that palpation is 
often easier in females. 

Proteinuria occurred very frequently, and com- 
meneced early in the course of the disease. 261 (75 
per cent) had the symptom, 66 per cent of the 
living, 78 per cent of the deceased. It is demon- 
strated that the symptom occurred with signifi- 
cantly greater frequency in females (83 per cent) 
than in males (64 per cent). No proteinuria was 
found in 70 cases. The proteinuria was most often 
slight. 

Pvuria and bacteriuria occurred frequently, 
and commenced practically half way through the 
course of the disease. 160 (46 per cent) showed 
the svmptom: 43 per cent of the living, 47 per 
cent of the deceased. It is demonstrated that the 
symptom occurred with significantly greater fre— 
gueney in females (62 per cent) than in males 
(26 per cent). The anatomical relationships arc 
presumably the cause of this. 

The kidney function in polyeystie kidneys: 

Some indication of the degree of filtration is 
obtained from the urea clearance. It is demon- 
strated and stressed that 8 cases had normal 
urea clearance at the time the diagnosis was made 
by urographyv. 

With respect to the tubule function, 33 could 
concentrate spontaneously to 1022 or above at 


the time of diagnosis. 71 had had Addis’ or Strauss’ 
test carried out. Only 8 concentrated normally, 
52 had hypostenuria and 11 had isostenuria. 


The majority of these patients were still alive 
at the time of follow-up. In 87 cases, 62 per cent 
had a serum creatinine greater than 1.3 mg per 
100 ml. Of 233, 174 (75 per cent) had blood urea 
greater than 40 mg per 100 ml. In 235, 77 per cent 
had impaired kidney function, when an attempt 
was made to evaluate one or more kidney function 
tests under one. Of 250, 176 had reduced haemo- 
globin per cent. Cylindruria occurred in 8.5 per 
cent. In 110 (32 per cent) — 6 per cent of the 
living, 41 per cent of the deceased, with equal 
frequency in males and females — pronounced 
kidney insufficiency could be demonstrated at the 
time of the follow-up. 

In full analogy with the calculation of the risk 
(R‚) for the diagnosis of polycystic kidneys 
among the population, the risk is calculated in 
per cent for the patient with polycystic kidneys 
having the symptoms by age x. For example, the 
risk of a patient having palpable kidneys by the 
age of 35 is 11 per cent, while the risk of uraemia 
is only 2 per cent. By the age of 65, the corre- 
sponding percentages are 74 and 61. 

It can be concluded that the volume increase of 
the polveystie kidneys usually occurs before the 
functional destruction, a property which is of 
great significance for the diagnosis. 

Arterial blood pressure was measured in 287 
cases (82 per cent). The average systolie and dia- 
stolie pressures are somewhat higher than the 
normal curves, but show only a slight increase 
with age (in agreement with earlier findings), 
which might be explained by the effect of chronic 
uraemia in lowering the blood pressure. 32 per 
cent of the females and 23 per cent of the males 
had certain or probable arterial hypertension. 
The hypertension in this material is presumably 
more infrequent than otherwise reported, because 
the limits for hypertension are set higher. 

Sixtv-five per cent of 193 females with poly- 
cystic disease of the kidneys had been pregnant, 
and had had 356 live births. As control material 
cannot be obtained, it is impossible to answer 
the following questions: Are kidney complications 
more frequent during pregnancy? Have pregnancy 
and birth an influence on the spontaneous course 
of the disease? 

The prognosis in polyeystie kidneys in adults 
is estimated by calculating the survival per- 
centages after the commeneement of the disease, 
after the kidneys become palpable and after the 
onset of the uraemia. The cases are distributed 
according to sex and according to whether the 
age at the onset of the symptoms was below or 
above 50 vears. Males decease before females. Ït 
is demonstrated for the first time that it is prob- 
ably the disease factor and not age which has the 
greater significance for the increasing fall in the 
survival percentages with increasing age, which 
survival percentages are safe minimum figures. 

In relation to the normal population, patients 
with polycystic kidneys have a very considerably 
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increased mortality, particularly the older ones. 
After the onset of the uraemia, all are dead within 
the course of 4 vears. 

TREATMENT 

The central question is whether, by the use of 
Rovsing's (1911, 1912) multiple puncture of 
the cysts, the basic disease can be helped. 

119 patients received surgical treatment, 54 of 
these Rovsing’s operation alone, 32 nephrec- 
tomy alone, 13 various types of operations and 20 
explorative operation. In a statistical analysis, 
the death intensity for 199 non-operated cases is 
found to be a couple of times greater than the 
death intensity after Ro vsing’s operation, but 
the stages of the disease were presumably more 
advanced in the non-operated cases. The death 
intensities after nephrectomy and after Ro v- 
sing’s operation are found to be approximately 
equal, but it seems they cannot be directly com- 
pared, as the nephrectomies appear to have been 
carried out particularly in the asymmetrically 
developed cases. The conclusion is that it cannot 
be demonstrated that Ro vsing’s operation re- 
duces the lethality in polveystie kidneys. 

The treatment is symptomatic, in order to pre- 
vent or remove complications. The basic principle 
is to conserve the patients kidney 
nephrectomy should be carried out only as an ex- 
ception. Ro vsing's operation can be used in the 
case of unbearable pain; chemotherapy should be 
instituted immediately in the case of infection. 

An evaluation of the results of the treatment is 
also important from a eugenic point of view: the 
more effective the treatment, the less are negative 
eugenic measures called for. 


tissue, so 


GENETIC-STATISTIC ANALYSIS 

Great weight has been attached to the im- 
portance of the method of ascertainment of the 
propositi and the statistical methods used in the 
analysis of the data being carefully 
suited to each other. 

As the lavman cannot make the diagnosis of 
polveystie kidnevs, an attempt was made, in 
order to avoid an underestimate of the number of 
affected individuals in the families, to trace 
the potentially ill (gene carriers) by first-hand 
contact with the families, bv collecting death 
certificates, by personal examination of the living 
relatives in the field and by carrving out uro- 
graphy on as many as possible. 

At the same time, an investigation was made 
as to whether linkage was present between the 
gene for the disease and 7 blood group genes, 
and to find out whether it was possible to trace 
gene carriers in this manner. 

Only in 10 cases of the 242 propositi was it 
impossible to carry through a genealogical in- 
vestigation. In the case reports of the propositi, 
there were 15 instances familial. 
After genealogical investigations and intensive 
investigations in the field had been 


collected 


recorded as 


personal 


rarried out, 162 cases were found to be familial, 
the remainder sporadic. 

The propositi material resulted from incomplete 
multiple selection, in accordance with Baile y's 
nomenclature (1952). R. A. Fisher (1934) has 
shown that in the propositus method 
given by Weinberg (1912) (allegemeine Pro- 
bandenmethode), which is a generalization of 
the sibling method, one has a good but not fully 
efficient method for the statistical analysis in the 
above-mentioned form of ascertainment. By sum- 
mating the calculated incidences from 5-vear 
group to 5-vear group, B, is estimated, expressing 
the risk of having the diagnosis of polveystie 
kidneys made at the age of x vears in the various 
groups related to the propositi, and whereby the 
empirical-genetic prognosis is made. The disease 
risks are found to be considerably lower for the 
period 1920—34 than for the period 1935—53, 
quite in agreement with what was found for the 
disease risks in the ordinary population. 

For the period 1920—34, the following risk 
percentages are reached at the age of 70 vears: 
siblings of parents, 5.3 per cent + 1.4, parents, 
12.8 per cent + 2.5, siblings, 19.2 per cent, while 
no cases of the disease were found among the 
children, who in that period were all under 35 
vears of age. For the period 1935-——53, the follow- 
ing risk percentages are reached bv the age of 
65 vears: siblings of parents, 7.4 per cent + 2.2, 
parents, 17.2 per cent + 8.9 (if those cases were 
included in which the diagnosis had been made 
as a result of the investigation, the figure of 24.9 
per cent would be reached), siblings, 32 per cent 
(here, the figure of 36.1 per cent would be reached 
if those cases had been included which were 
diagnosed as a result of the investigation) and 
children, 45.6 per cent + 11.0 (here the figure 
of 57.4 per cent would have been reached). By 
the age of 80 vears, the risk percentage for siblings 
reaches 49.7 per cent. 

The most natural way to interpret these results 
is as follows: the most significant cause of the 
reduction in the Mendelian ratio is non-biological 
factors — in particular, incompleteness in the 
diagnostic. The gene has quite an extraordinarily 
high penetrance in the pathological-anatomical 
sense, in that penetrance is up in the neighbour- 
hood of 100 per cent if the individual lives to be 
80 vears of age. As the diagnostic becomes more 
refined in due course, this high penetrance per- 
centage will also be revealed clinically in an 
earlier age group, so that the risk curve will have 
a steeper form, and approach more and more the 
theoretically expected. 

Bv means of concordance and discordance be- 
tween the right and left sides of the body, an 
attempt has also been made theoretically to esti- 
mate the penetrance, which appears to be quite 
extraordinarilv high. 

The twin-method can be 
intimate interpiay between hereditv and environ- 


general 


used to evaluate the 
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ment. The author's twin-material of 7 pairs of 
adults can only be considered as a contribution 
to the available clinical histories. It has not been 
possible to collect such a large unbiased twin- 
material as would hereby elucidate the interplay 
between heredity and environment, or determine 
the penetrance. 

Symmetry of eyst formation in the kidneys is 
general, as with other homochronous diseases, 
but by using the survival time after nephrectomy 
as an example, it has been demonstrated that a 
strict symmetry does not always appear. 

Familial characteristics: The question of 
whether there is intra-family correlation with 
respect to age at the onset of the disease is 
evaluated from the age on diagnosis for a ma- 
terial of 30 sibships with in all 75 sick individu- 
als. A significant dependence is demonstrated be- 
tween the ages at which the disease is diagnosed 
among siblings. 

The cause of this can lie partly in the genes 
themselves, can partly ke due to influence from 
neighbouring genes and partly be due to influence 
of the environment. However, it has not been 
possible to analyse the extent to which each of 
these three causes is responsible in the matter. 

Negative eugenic intervention, in the author's 
opinion, should be particularly employed in 
families where polveystie kidneys is especially 
serious. 

The theory earlier put forward on an uncertain 
basis that polveystie kidneyvs occurs at an in- 
creasingly earlier age from generation to gener- 
ation (anticipation) must be rejected. The author's 
material consists of 12 cases with parents and 
children in the Ist and 2nd generations, and 6 
cases with siblings of the parents in the 1st gener- 
ation. The age at death is used first as the best 
obtainable expression for the same stage of the 
disease, and a t-value of 1.79 is found, which is not 
significant. By making the calculation with the 
age on diagnosis, 20 pairs of observations are 
obtained, and an apparently significant t-value 
is found, which depends on a single exaggerated 
difference. The conclusion from the calculations 
is that the tendency to anticipation found is not 
significant. 

THE MUTATION RATE 

The spontaneous mutation rate cannot be de- 
termined directlv. 

By Haldane'’s (1932) indirect method, based 
on determinations of the incidence of the mal- 
formation in the general population and the rela- 
tive fitness, the spontaneous mutation rate is cal- 
culated for the first time as being 6.5 Xx 10-5 to 
12 x 10-5 mutations per gene per generation. 

The relative fitness is put equal to the 
product of the “relative reproductive span” 
(RRS) (Reed et al. 1955) and the reproductive 
capacity. 

Malformations polycystic 


with relation to 


kidneys in adults: in 173 autopsies of individuals 


with polycystic kidneys, from one to several 
liver eysts were found in 16 per cent of the 
cases, and in 21 per cent of these cases the liver 
was riddled with cysts. In 14 families, one or 
more individuals were found with both polycystic 
kidneys and polycystic liver: on account of the 
rarity of polycystic liver in the population, it is 
quite evident that there must be an aetiological 
connection between polveystie kidneys and poly- 
cystic liver. 

Earlier investigations suggest a significant con- 
nection between polycystic kidneys and aneurism 
of the basal arteries of the brain. Among 173 
autopsies of cases with polycystic kidneys, 7 
certain cases of subarachnoid haemorrhage were 
found. If the incidence of subarachnoid haemor- 
rhage among all autopsies can be assumed as 
being below 13 per thousand, the association 
found in this material is also significant. The 
question whether the connection found between 
the two malformations is really due to a common 
actiology, or whether other factors are respon- 
sible in the case, is not finally clarified. The 
author is of the opinion that the theory of com- 


mon aetiologv is not demonstrated, but is no 
doubt likely enough. 
The association between polycystic kidneys 


and polyeystie liver is biologically real, and 
provided that the association between polyeystie 
kidneys and aneurism of the basal arteries of the 
brain is also biologically real, it would be natural 
to set up the hypothesis that a single gene is the 
cause of the syndrome of malformations: poly- 
cystic kidneys, polyeystie liver and congenital 
aneurism of the basal arteries of the brain, with 
wide variation, particularly in the latter com- 
ponents. 

Whether cyst formation in other organs is due 
to more than chance coincidence, cannot be 
evaluated from this material. 

Von Hippel-Lindau’s syndrome has pre- 
sumably no causal relationship with polveystie 
kidneys. 

No causal relationship has been found between 
polveystie kidneys and hypernephroma. 

Statistical analysis confirms that the gene of 
polveystie kidneys in adults is not placed on the 
sex chromosome, as there is no sex-linkage. It is 
demonstrated (by Haldane'’s (1936) method) 
that neither does any partial sex-linkage exist. 

Linkage investigations are first and foremost 
of theoretical interest for elucidating the problem 
of crossing-over in man, but also of practical 
significance, as by demorstrating linkage between 
the gene of polycystic kidneys and a normal gene, 
gene carriers can be traced, whereby the verv 
first stages of the development of the disease can 
be followed, and a therapy introduced in time, 
or the gene carriers hindered from reproducing. 
Previously, only one small linkage investigation 
has been carried out. 
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An investigation (with Dr. M. Hauge) was 
made according to Penrose’s method (1935 
and 1946), to see whether there was any genetic 
relationship between the gene for polycystic 
kidneys in adults and the blood group genes for 
7 systems. The material is comprehensive. For 
ABO the score is 3.65, information 107.70, for 
MNS the score is 11.82, information 104.33, for P 
the score is —2.67, information 15.62, for Rhesus 
the score is —3.00, information 139.60, for Lewis 
the score is —6.51, information 42.59, for Duffy 
the score is 11.69, information 34.54, and for 
Kell the score is —2.93, information 19.75. The in- 
vestigation thus gave a negative result, and it can 
be asserted that the gene for polycystic kidneys 
either lies on another autosome to the genes for 
the blood groups investigated, or that the distance 
from these is considerable, if they do lie on the 
same autosome. 

The quantitative variations in the appearance 
of the malformation (expressivity) are elucidated 
in detail in the clinical section. Among the quali- 
tative variations in the gene effect (specificity), 
it has been particularly discussed whether the 
gene can also cause malformations in organs 
other than the kidneys. The causes of the above 
variations can partly be due to the genes them- 
selves, partly be due to influence of neighbouring 
genes, and partly due to influence of the environ- 
ment. However, it has not been possible to analyse 
the extent to which each of the 3 causes is re- 
sponsible for the variations. 

For the geneticist, the work should also give 
an idea of the scope of the statistical-genealogical 
methods of analysis used. 





CONGENITAL POLYCYSTIC DISEASE 
OF THE KIDNEYS 

The greatest difficulty in trying to distinguish 
between the importance of heredity and environ- 
ment for the development of congenital polv- 
eystie disease of the kidneys lies in the fact that 
a certain demonstration of phenocopies is not 
possible. 

The material comprises 40 propositi: the fam- 
ilies of 28 of them were examined as described 
previously. In 3 sibships, congenital polveystic 
kidnevs was found in sibling pairs. 29 died at 
birth or during the first day of life, 4 during the 
first month, 6 during the first vear, and one lived 


to 13 months. There were associated malfor- 
mations in 22. 
It cannot be determined whether exogenous 


factors have any aetiological significance. 

As a result of statistical analvsis it can be dem- 
onstrated that the familial occurrence cannot 
be accidental. It is likely that congenital polv- 


eystie kidneys possesses those characteristics 


which are found in genetically conditioned dis- 
eases, and it is natural to imagine at least two 
forms of the 


. 


disease, one form with enlarged, 


“spongy” kidneys, inherited recessivelv, and a 








form with hvpoplastic, cystically degenerated kid- 
nevs, which is perhaps not genetically determined. 
No proof of this suppositions is available. 

It is not possible to elucidate whether there is 
a causal relationship between congenital 
cystic kidneys and other malformations. 

The author's material of bilateral polveystie 
kidneys in children comprises only two cases: 


poly- 


one 5 vear-old and one 11 vear-old. 
GENETIC HYGIENE 

Preventive medicine offers two 
on the one hand one can employ negative eugenic 
measures by hindering the transmission from 
generation to generation of the gene for poly- 
cystic kidneys; on the other hand, one can re- 
strict oneself to preventive medical treatment of 
the patient suffering from the disease. 

The negative eugenic measures should be em- 
ployed on a voluntary basis; legislation must in- 
dicate the lines to be followed, and central in- 
stitutions must decide on the attitude to be 
adopted in each individual case (Kemp, 1951). 
Only physicians with training in geneties can 
solve the problems which arise in connection 
with making the genetic prognosis. This mal- 
formation complies with the requirements of the 
Danish legislation in being a serious or incurable 
disease. Demands by the patient suffering from 
polveystie kidneys that measures be taken must, 
therefore, be complied with. As a curative therapy 
is not available at the present stage of know- 
ledge, it is the opinion of the author that genetic 
carriers (the potentially ill) in families with 
polycystic kidneys should not be traced for the 
purpose of offering them help. 

From the social point of view, an up-to-date 
genetic-hygienic register is desirable, making it 
possible to evaluate whether the frequency of the 
malformation is increasing, partly as a result of 
improved treatment, partly as a result of in- 
creased frequency of mutation, so that future 
action might be taken should it prove necessary. 


possibilities: 
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DIABETES MELLITUS IN A PSYCHOTIC PATIENT 
WITH RECOVERY DURING CHLORPROMAZINE THERAPY 


By JORGEN LORENZEN 


During recent vears, the oral treatment of dia- 
betes has evoked great interest. A case will be 
reported here of a patient, suffering from recent 
diabetes, in whom recovery apparently resulted 
following oral administration of Largactil (chlor- 
promazine) on account of a psychic condition. 
The case history is of interest both from psychia- 
trice and medical viewpoints, and for this reason 
it has been divided into two sections dealing with 
the psychic and somatic aspects, respectively. 


CASE HISTORY 

The patient, an apprentice cobbler, is aged 20 vears, 
unmarried, No. 5 out of 5 siblings and 8 vears vounger 
than the 4th sibling. The father is a head postman 
and a member of a religious group avoiding medical 
assistance. No known tendencies to nervous or mental 
disorders nor metabolic diseases exist in the family. 
The patient enjoyed good health previously and, in 
particular, had never sustained any head injury nor 
suffered from encephalitis. 


Psychic History. 

The patient has always been silent and retired and 
apparently slightly backward. He has had only few 
friends. 

At the age of 18 vears, he suddenly felt that his 
girl friend had jilted him in favour of his best friend. 
In the course of the next 24 hours he became psycho- 
tic: autistic, anxious, tense, inhibited; developed ideas 
afraid of poisoning. He 
hallucinations. There 


of inferiority and became 
apparently experienced 
was marked motor inhibition. 

A week later the patient was admitted to the 
Department of Psychiatry, Bispebjerg Hospital, 
on April 27, 1954. During the stay in hospital the 
condition varied somewhat but remained unchanged 
on the whole. The patient was, however, occasionally 
fatuous. He was hospitalized in this Department for 
5 weeks and underwent, most of the time, subcoma 
insulin therapy. Rather large doses of insulin were 
administered twice daily (see later). During this 
therapy, he became satisfactorily drowsy but on one 
occasion insulin coma developed (loss of reflexes) and 
on several insulin precoma (loss of con- 
sciousness but retention of reflexes). As soon as the 
slightest sign of improvement occurred, the patient’s 
father demanded his discharge. The case was inter- 
preted as a psychogenic psychosis. 

During the next two vears, the patient was apathetic, 
and lacked initiative. He made a feeble at- 


visual 


occasions 


autistic 


tempt to resume his work but gave up after a few 
days. 
From Department A, St. Hans Hospital, Roskilde 


(Head: M. Hertel Wulff) and The Medical Department, 
The Military Hospital, Copenhagen (Head: K. Kjerulf- 
Jensen). 


and JORGEN REMVIG 


On February 13, 1956, the patient was admitted to the 
Military Hospital in Copenhagen in a state of diabetie 
precoma (see later). It proved difficult to carry out 
insulin therapy on account of the patient’s negativism 
and violent fear of the injections. After 2 weeks he 
was discharged home with trepidations, and an at- 
tempt was made to carry out treatment by a private 
nurse. He became increasingly anxious and on several 
occasions he behaved in a violently threatening and 
aggressive manner towards his family. Two weeks 
later, therefore, he was admitted by Urgency Order 
to the Psychiatric Department, The Municipal Hospital, 
Copenhagen, on March 12, 1956, and two weeks later 
he was transferred to Department A, St. Hans Hospital. 
It was practically impossible to obtain any information 
from the patient, but he stoutly denied that he was 
suffering from diabetes and had been treated with 
insulin. Apart from the fact that he now opposed 
every examination and treatment violently, the con- 
dition appeared to be approximately the same as that 
two vears previously; the patient was, however, stu- 
porous for a short period. 

Narco-curare-ECT had to be abandoned after 4 ses- 
sions on account of the patient’s violent opposition 
and as no effect was observed. 

Chlorpromazine therapy was therefore instituted 
on April 4, 1956. After treatment for 2—3 weeks, im- 
provement could be observed and the patient appeared 
to be less anxious and less negativistic. After 11 weeks’ 
treatment, medical therapy was concluded. By then 
distinct improvement had taken place but the patient 
remained very inactive and probably autistic. Two 
weeks later, he was discharged for care at home at 
his father’s request. 

A month later, he was hospitalized for a short period 
for control (ept. 4, 1956). He was then no longer 
psychotic but appeared somewhat backward and im- 
mature. He was quiet but free, extroverted and natural 
and in a good humour. He had now taken the initia- 
tive in applying for a job as a postman and had been 
accepted. 

No definite diagnosis has been established but this 
was probably a case of catatonic schizophrenia. 

During treatment with chlorpromazine, a striking 
change in the patient’s diabetic status occurred which 
will subsequently be described. 


Somatic History. 

The patient had previously been healthy. In April, 
1954, following a psychic trauma, he became suddenly 
psychotic, and, as described above, he was admitted to 
the Psychiatric Department, Bispebjerg Hospital. The 
condition was interpreted as a psychogenic psychosis. 
The patient was hospitalized in this department for 
5 weeks and for 4 weeks he was treated with insulin 
in subcoma doses twice daily, the doses increasing to 
56 + 52 i. U. soluble insulin. He became satisfactorils 


drowsy on this treatment. On one occasion insulin 
developed 


coma and on several occasions precomáa. 
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Fig. 1. 


The dose of insulin was gradually reduced prior to 
discharge. 

On this occasion, the somatic description of the 
patient was as follows: State of nourishment average, 
muscular, marked hirsutism, weight 68—71 kg, height 
179 cm. Routine laboratory investigations vielded 
normal results. 

Following discharge, no change of significance in 
the psychic condition occurred at first, but in the 
course of a vear he became increasingly apathetic, 
the appetite increased and in consequence the weight 
rose considerably (from approximately 70 kg to 97 
kg). The patient complained of increasing thirst for 
a month and was admitted for observation for sus- 
pected diabetes to the Medical Department of the Mili- 
tary Hospital, Copenhagen, on February 13, 1956. The 
patient was found to be in precoma with Kussmaul’s 
respiration, acetone in the breath and considerable 
dehydration. On admission the blood sugar was 589 
mg per cent. He was treated with 440 J. U. insulin and 
suitable fluid administration during the course of 
the first 12 hours, after which the patient became 
conscious and lucid with normal blood sugar. It 
proved, however, impossible to obtain any relevant 
information from him. As the patient’s appearance 
gave the impression of Cushing'’s syndrome with 
marked obesity, striae distensae and “moon face”, 
various hormone and electrolyte investigations were 
undertaken together with X-ray examination of the 
sella turcica. Absolutely no evidence of Cushing'’s 
disease could be found. Fractional determination of 
corticoid excretion was, however, not undertaken. The 
dose of insulin was adjusted to 20 1. U. soluble insulin 
+ 20 1. U. protamine insulate in the morning and 20 
LU. protamine insulate in the evenings. The diet 
administered was the standard diabetic diet of the 
hospital which includes among other things: 125 g 
bread, 100 g meat or 125 g fish, 500 g vegetables and 
30—100 g potatoes. On discharge, the patient weighed 
91.3 kg. The mental state was as prior to admission. 


Following discharge from the medical department, 
the patient behaved in a threatening and aggressive 


manner to his family on several occasions and for 
this reason he was admitted to the Psychiatric De- 
partment, The Municipal Hospital, Copenhagen, after 
two weeks. Insulin therapy was continued as before. 
Somatically, no change had occurred. 

After two more weeks, the patient 
ferred to Department A, St. Hans Hospital. He now 
received full hospital diet with the omission of sugar, 
and insulin therapy was continued as before. On 
weekly control examination, the fasting blood sugar 
was found to lie between 89 and 100 mg per cent. 
Narco-curare-ECT was instituted but had to be dis- 
continued after 4 shocks on account of the patient’s 
opposition. No improvement occurred. One week later, 
chlorpromazine therapy was instituted with 100 mg 
thrice daily increasing to 200 mg thrice daily in the 
course of two weeks. The dose had to be reduced to 
150 mg thrice daily two weeks later on account of 
solar erythema. Five days after the commencement 
of the treatment, the patient appeared hypoglycaemic 
(blood sugar 68 mg per cent). During the subsequent 
period frequent attacks of hypoglycaemia occurred 
despite the fact that the dose of insulin was gradually 
reduced while the blood sugar was controlled. After 
therapy with chlorpromazine for 7 weeks, insulin 
therapy could be abandoned entirely and the patient 
received a full diet without sugar. 


was trans- 


The glucose tolerance test thereafter showed 
normal conditions, and the fasting blood sugar 
varied in the subsequent period between 98 and 
62 mg per cent and no hypoglycaemic attacks 
occurred. During these 8 weeks, the weight had 
fallen by 4 kg, while in the course of the 9 weeks 
which had elapsed between the admission to the 
Medical Department and the commencement of 
chlorpromazine therapy, the weight had been 
reduced by approximately 6 kg. The patient had 
a voracious appetite, and although he consumed 
huge portions he was not permitted to eat as much 
as he wanted during his stay in hospital. Chlor- 
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promazine therapy was continued for a month 
after withdrawal of insulin therapy and there- 
after no drugs were administered. At this period 
as also previously, the results of hormone and 
electrolyte investigations were entirely normal. 
The only change observed was that the excretion 
of corticoid fell from 0.82 to 0.38, but both these 
values lie within normal limits. Examination of 
the eves, including perimetry, revealed normal 
conditions. The findings on intravenous uro- 
graphy were normal. No sign of injury to the 
liver during chlorpromazine therapy could be 
elicited. The patient remained in the Department 
for 2 weeks after discontinuation of all drug 
therapy. The psychic improvement continued 
and the blood sugar remained normal. The loss 
of weight on discharge was 10.7 kg. 

A month later the patient was admitted to St. 
Hans Hospital for brief control. He had been 
permitted to eat a normal diet at home in ample 
quantities and the weight had now increased to 
98.1 kg. The fasting blood sugar and the result 
of the glucose tolerance test were still normal 
both after ordinary diet for 4 days and after 
ordinary diet without sugar. 


The entire course of the disease is outlined 


graphically in Figure 1. 


DISCUSSION 

In individuals in whom there is a familial pre- 
disposition to diabetes, development of diabetes 
has frequently been observed when the weight 
increases, and remission may occasionally occur 
when the consumption of food is restricted. 
Similarly, in diabetie families even quite severe 
diabetes has been observed to develop during 
marked psychic stress but with remission when 
the psychic condition improved. In this patient, 
however, there is no known predisposition to 
diabetes, and during the remission there was only 
slight reduction in weight; similarlv, the psychic 
improvement appeared to lag behind the im- 
provement in the diabetes. Finally, total remission 
in a case of juvenile diabetes is very rare. It is 
well known that injury to the liver parenchyma 
may affect diabetes favourably, but no injury to 
the liver by chlorpromazine could be demon- 
strated in this case. The patient was suspected 
to be suffering from an adenoma of the hypo- 
physis (basophilic) but no evidence for this could 
be established, nor could any tumour of the supra- 
renal cortex be demonstrated (perirenal insuffla- 
tion of air was, however, not undertaken). 

At present, only few investigations on the effect 
of chlorpromazine on the endocrine glands are 


— 


available. Hamburger demonstrated a cer- 
tain inhibition of the release of corticotropine 
in rats exposed to stress, when large doses of 
chlorpromazine were administered two hours 
prior to the stress. Campenhaut found that 
the cytotoxic effect of cobalt salts on the a-cells 
in the islets of Langerhans is diminished by 
chlorpromazine. Théret demonstrated that 
chlorpromazine in small doses limits the stress 
reaction, while in very large doses it acts itself 
as a stress-factor. In addition, chlorpromazine 
appears to have a stimulating effect on the islets 
of Langerhans. 

It is impossible to give any definite explanation 
of the clinical course recorded here in which a 
case of juvenile diabetes was apparently cured 
by chlorpromazine, but the following factors may 
be supposed to have played a part. 

When the patient received insulin therapy in 
sub-coma doses on account of an acute psychosis, 
inhibition of the function of the islets of Langer- 
hans resulted. These were exposed to consider- 
able stress on account of his voracious eating and 
consequently diabetes developed. This was treated 
for a period with insulin and was apparently well 
under control, and in the same period the stress 
appears to have been reduced. Subsequently, large 
doses of chlorpromazine were administered for 
a period and, according to the works quoted, 
these protect from stress and perhaps, per se, 
stimulate the islets of Langerhans. In addition, 
the stress was reduced on account of the striking 
improvement in the psychic condition of the 
patient. The patient appears then to have returned 
to his normal condition, and no sign of diabetes 
can be demonstrated at present. 

It is difficult to express an opinion regarding 
the long-term prognosis, as it must be assumed 
that the patient is predisposed to diabetes. 


SUMMARY 

A case of juvenile diabetes occurring in a young 
satatonic psychotic patient is recorded. The psy- 
chosis was originally treated with insulin sub- 
coma therapy without effect. Two vears later, 
the patient developed diabetes mellitus. As the 
patient was still psychotic, he was treated with 
Largactil (chlorpromazine) in large doses, after 
which both the psychosis and the diabetes appear 
subsided. 
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